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(54) LASER IRRADIATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
long-size laser irradiator capable of effectively 
irradiating a laser to the lesion part positioned in 
the deep part while restraining influence on an 
irradiating surface tissue and excellent in the 
so-called living body deep reachability and 
selectivity of the irradiating part. 
SOLUTION: This laser irradiator has beam 
splitters 21a, 21b and a reflecting mirror 22 (an 
emitting means) to emit plural laser beams 
different in an optical path so as to concentrate 
on the target part 60, and is constituted so that 
the laser beams are emitted as the parallel light. 
A converting means to convert the laser beams 
into the parallel light is desirably provided, and a collimator lens is desirable as the 
converting means, and is desirably constituted so as to emit the laser beams in the radial 
direction of an optical fiber 10. 
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* NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of this 
translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1]A laser irradiation apparatus constituting in a laser irradiation apparatus of 
long shape provided with an emitting means emitted so that several laser beams from 
which an optical path differs may be centralized on a target part so that said laser beam 
may be emitted as a parallel beam. 

[Claim 2]The laser irradiation apparatus according to claim 1 provided with a 
conversion method which changes said laser beam into a parallel beam. 
[Claim 3]The laser irradiation apparatus according to claim 2 in which said conversion 
method is a coUimate lens. 

[Claim 4] The laser irradiation apparatus according to any one of claims 1 to 3 whose 
beam diameter of said parallel beam is 0.2-5 mm. 

[Claim 5]The laser irradiation apparatus according to any one of claims 1 to 4 for which 
said emitting means emits a laser beam to a diameter direction of an optical fiber which 
cairies out the ligjit guide of this laser beam. 

[Claim 6] The laser inadiation apparatus according to any one of claims 1 to 5 with 
which said emitting means has a plane mirror. 

DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which an invention belongs] This invention is a laser irradiation 
apparatus and relates to the laser irradiation apparatus of the long shape used especially 
inserting in lumina in tiie living body, such as a blood vessel, an urethra, and the 
abdominal cavity. 
[0002] 

[Description of the Prior Art] Conventionally, the laser beam is used for processing of 
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precise cutting, punching, etc, by the outstanding optical properties, such as the 
monochromaticity, directivity, and high-intensity nature. The therapy of excision of a 
lesion part, blood coagulation, organization coagulation, etc. is performed by using the 
light-and-heat reaction of the laser beam to a body tissue. 

[0003]In such laser surgery, the suitable device was suitably chosen by the optical 
property of the body tissue which are the wavelength of the laser beam with which it 
irradiates, an energy density, and an inreidiation object, the kind of therapy, etc., and has 
been used by them. However, also when which device was used, while cauterizing and 
solidifying only the lesion part organization, it was difficult [ it / control of the 
irradiated part of a laser beam was difficult and ] to make it not have thermal effect to 
surrounding normal tissue. 

[0004]In order to solve such a problem, the beam diameter of the laser beam was 
extracted, and irradiating with a laser beam so that normal tissue may be avoided etc. 
was performed. 

[0005]The organization for a therapy is incorporated in a laser probe, and the art which 
carries out the puncture of the **** to this organization, and kradiates it with a laser 
beam directly is indicated by JP,8-215209,A. According to this, cautery of only the 
depths of an organization was possible, but when a treated area was wide range, the 
pimctiire of **** and the exposure of the laser beam had to be repeated and there was a 
problem that a patient throughput was bad and might give a patient pain. 
[0006]Furthennore, while making two or more laser power emit, the art which enables 
setting out of each laser power freely is indicated by the ****. According to this, supply 
of suitable laser power is enabled accordmg to the shape of an irradiation object 
organization. 

[0007]However, there was a problem that it was very difficuh to supply sufficient laser 
energy for a therapy etc. to the lesion part of the depths, inhibiting the influence on the 
exposure surface organization from the absorption to the body tissue of a laser beam, etc. 
[0008] 

[Problem(s) to be Solved by the InventionJThe purpose of this invention provides the 
laser irradiation apparatus excellent in what is called bio-penetration and the selectivity 
of an irradiated part which can irradiate with laser to the lesion part located in the depths 

effectively, inhibiting the influence of the normal organization on the exposure surface. 
[0009] 

[Means for Solving the Problem] Such a purpose is attained by this invention of 
following the (1)- (13). 

[0010](1) A laser kradiation apparatus constituting in a laser irradiation apparatus of 
long shape provided with an emitting means emitted so that several laser beams from 
which an optical path differs may be centralized on a target part so that said laser beam 
may be emitted as a parallel beam. 

[0011](2) A laser irradiation apparatus given in the above (1) provided with a 
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conversion method which changes said laser beam into a parallel beam. 

[00 12] (3) A laser irradiation apparatus given in the above (2) in which said conversion 

method is a collimate lens. 

[0013](4) A laser irradiation apparatus the above (1) whose beam diameter of said 
parallel beam is 0.2-5 mm thru/or given in either of (3). 

[00 14] (5) A laser irradiation apparatus the above (1) emitted to a diameter dkection of 
an optical jSber where said emitting means carries out the light guide of this laser beam 
for a laser beam thru/or given in either of (4). 

[0015](6) A laser irradiation apparatus the above (1) for which said emitting means has 
a plane mirror thru/or given in either of (5). 

[0016](7) A laser irradiation apparatus the above (1) constituted so that power of each 
of said laser beam to centralize might become almost equal thru/or given in either of (6). 
[0017](8) A laser irradiation apparatus the above (1) provided with a fixing means 
which fixes said laser irradiation apparatus thru/or given hi either of (7). 
[0018](9) A laser irradiation apparatus the above (1) provided with a cooling method 
which cools the neighborhood of said target part thru/or given in either of (8). 
[0019](10) A laser irradiation apparatus the above (8) provided with a balloon which 
has at least one function of said fixing means and said cooling method, or given in (9). 
[0020](11) A laser uradiation apparatus the above (1) provided with an observing 
means for observing said target part and its neighborhood thru/or given ui either of (1 0). 
[0021](12) The above (1) whose wavelength of said laser beam is 800-1300 nm thru/or 
a laser irradiation apparatus given in either of (1 1). 

[0022](13) A laser irradiation apparatus the above (1) in which said laser beam is 
Nd-YAG laser thru/or given in either of (12). 

[0023] 

[Embodiment of the InventionjHereafter, the laser irradiation apparatus of this invention 
is explained in detail based on the suitable embodiment shown in an accompanying 
drawuig. 

[0024]The outline sectional view in which drawuig 1 shows a 1st embodiment of the 
laser irradiation apparatus of this invention, and drawing 2 are the outline sectional 
views showing an example of the condition of use of the laser irradiation apparatus 

shown in drawing 1 . 

[0025]The laser irradiation apparatus of this embodhnent is used in the therapy of 
prostatomegaly, uiserting in an urethra. 

[0026]Hereafter, a laser therapy appliance is explained as an example of a laser 
uradiation apparatus. As shown hi this figure, the laser irradiation apparatus 1 of this 
invention is making long shape in order to make insertion to lumina in the living body, 
such as an urethra, easily and safe, for example. 

[0027]The optical fiber 10 is accommodated m the sheath 50. The sheath 50 has the 
body part 1 3 and the window part 14. 
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[0028]In order for the material of the body part 13 to give flexibility to the laser 
irradiation apparatus of this invention and to reduce the physical stimulus to a body 
tissue, For example, the polymer material etc. which have the flexibility of polyethylene, 
polypropylene, polyethylene terephthalate, soft polyvinyl chloride, polyurethane, 
polyamide, polyimide, polytetrafluoroethylene, silicone rubber, an ethylene-vinylacetate 
copolymer, etc. are preferred. 

[0029]In order to give rigidity to the laser uradiation apparatus of this invention and to 
improve operativity, it is preferred to use metallic materials, such as hard polymer 
materials, such as polycarbonate and acrylic resin, or stainless steel, titanium, and a 
titanium system alloy, for example. 

[0030] As for the window part 14, it is preferred to comprise a material excellent in laser 
permeability. Generation of heat of sheath 50 self can be controlled by this, and heating 
of the organization in contact with the sheath 50, etc. can be prevented. As a material 
which constitutes the window part 14, for example Methacrylate system resin, 
polycarbonate, A composite material or a glass material containing polyethylene, 
polyvinyl chloride, polypropylene, polystyrene, polyethylene terephthalate, 
polybutylene terephthalate, polyamide, polyurethane, fluororesin, and these resin is 
mentioned. 

[003 l]It has the incident end part 1 1 in the end face side, it has the emitting end part 12 
in the tip side, and the optical fiber 10 which carries out the Ught guide of the laser 
beam carries out the light guide of the laser beam &om the incident end part 11 to the 
emitting end part 12. The laser oscillation device which is not illustrated is coimected to 
the end face side of the incident end part 11. 

[0032]As the optical fiber 10, what comprised plastic material, such as glass materials, 
such as silica glass, and methacrylate system resin, is used. The optical fiber 10 could 
comprise a thing of the dual structure in which the thing of what kind of structure may 
be used, for example, GURADDO encloses the circumference of one core, a thing by 
which GURADDO was provided in the circumference of two or more cores, or an 
optical fiber bundle which bundled two or more optical fibers. 

. [0033]As an optical element which carries out the light guide of the laser beam, it may 
not be restricted to the above-mentioned optical fiber, for example, a rod lens etc. may 

be sufficient. 

[0034]The collimate lens 40 is formed in the tip side of the emitting end part 12 of the 
optical fiber 10 as a conversion method which changes a laser beam into a parallel beam. 
Since it can irradiate with a parallel beam by this, an energy density can be higher than 
the difiused light, for example, the beam which can reach can be easily obtained to the 
target part 60 located in the depths, and what is called bio-penetratipn can be raised. If 
the energy density of the laser beam which arrives at the target part 60 is the same when 
irradiating with a laser beam the target part 60 located m the inside of an organization 
(depths), a parallel beam can make the energy density in a layer part low, and it can 
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control damage to a layer part organization. 

[003 5] As for the beam diameter of a parallel beam, it is preferred that it is about 0.2-5 
mm, and its 0.4-3 mm is more preferred. When a beam diameter is too large, there is a 
possibility that a laser beam may be irradiated by even the periphery of the target part 
60, and the selectivily of an irradiated part may fall. On the other hand, when a beam 
diameter is too small, there is a possibility that irradiation efficiency may fall. 
[0036]By making a laser beam into a parallel beam, if the coUimate lens 40 can be 
emitted, it can be arranged in the arbitrary positions of not only Ihe position of a graphic 
display but an optical path. 

[0037]As a conversion method, arbitrary optical elements, such as a spherical lens, an 
aspheric surface lens, a distribution refraction type monotonous lens, a Fresnel lens, and 
a rod lens (green lens), can be used, among these, congener or an optical element of a 
different kind is combined, and a parallel beam may be constituted so that outgoing 
radiation is possible. 

[0038]The beam splitters 21a and 21b and the reflector 22 are formed in the diameter 
direction of the optical fiber 10 as an emitting means which irradiates with a laser beam 
at the tip side of the coUimate lens 40. Thereby, a laser beam is divided mto several 
beams fi'om which an optical path differs. 

[003 9] A "diameter dkection" means here the direction prolonged at arbitrary angles 
toward the outside from the axis of the optical fiber 10 (sheath 50), and it says that it is 
not parallel to an axis. 

[0040]When inserting in lumina in the living body, such as a blood vessel, an urethra, 
the abdominal cavity, and performing laser radiation especially what is called by [ that 
emit a laser beam to a diameter direction ] carrying out a side exposure, it excels in 
handling nature that it is easy to adjust the irradiation position of a laser beam, 
irradiation angles, etc. 

[0041] As for each beam splitter, it is preferred to be installed so that a laser beam may 
enter from an oblique direction to the reflector, and it may have an angle of 5-170 
degrees (except for 90 degrees) to the axis of the optical fiber 10. 

[0042]First, the laser beam which entered mto the beam splitter 21a is divided into the 
transmitted light and catoptric light. The transmitted light enters into the beam splitter 
21b which is in the tip side further, and catoptric light is emitted to the diameter 
direction of the optical fiber 10 (sheath 50). The catoptric light divided by the beam 
splitter 21b is emitted to a diameter direction, and the transmitted light is emitted to a 
diameter direction by the reflector 22. Thus, a laser beam is divided into three and 
emitted to a diameter direction. 

[0043]Thus, influence which one divided laser beam has on an exposure surface 
organization can be made small by dividing and emitting the laser beam of 
predetermined energy. 

[0044]By adjusting respectively the angle of the beam splitters 21a and 21b and the 
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reflector 22, the irradiation angles and the irradiation position of each laser beam can be 
set up arbitrarily, and it also becomes possible easily to centralize two or more laser 
beams on the same part. 

[0045] Since the laser beam by which the light guide was carried out by one optical fiber 
will be divided and two or more laser beams will be obtained if a beam splitter is used, a 
laser irradiation apparatus can be narrow-diameter-ized, the insertion nature to lumina in 
tiie living body, such as an urethra, can be raised, and therapy and treatment can be 
performed more smoothly. 

[0046]The branching ratio in particular of the beam splitter used by this invention is not 
limited, but can be arbitrarily chosen with the number of partitions of a laser beam, the 
intensity of a laser beam, wavelength, etc. By setting up the branching ratio of a beam 
splitter arbitrarily independently respectively, the amount of outgoing radiation of each 
laser beam can be adjusted freely, and suitable laser surgery can be performed according 
to a treated, area or condition. 

[0047]As a beam splitter which can be used by this invention, it may be what kind of 
thing, and it is suitably chosen by the wavelength of laser, the polarization characteristic, 
etc., for example, a flat-surface beam splitter, a cube beam splitter, a thin film beam 
splitter, etc. are mentioned. Since especially the beam splitter that consists of dielectric 
multilayers can reduce a division loss and generation of heat of a laser beam, it is more 
preferred. 

[0048]The reflector 22 is formed in the tip side of the sheath 50, The reflector 22 is 
constituted by the plane mirror which carries out total internal reflection of the laser 
beam which penetrated the beam splitter 21b. As for the reflector of the reflector 22, 
what tiie coat of gold, aluminum, or a dielectric multilayer was given is preferred. 
Thereby, the reflectance and the thermal conductivity of a laser beam improve, and 
since the heat generated in the exposure of a laser beam is radiated promptly, the seizure 
of a reflector, etc. can be prevented. 

[0049]The laser irradiation apparatus of this invention is constituted so that several laser 
beams from which an optical path differs may be centralized on a target part. 
[0050]In this embodiment, three laser beams can be centralized on the target part 60 (for 
example, lesion part) by regulation of the angle of the beam splitters 21a and 21b and 
the reflector 22, etc. By having such composition, required laser energy can be supplied 
in the concentration parts of a laser beam. On the other hand, unless a laser beam **** 
or concentrates by the ability to suppress the energy of each laser beam low, the thermal 
effect which it has on an organization is mitigable. That is, although a lesion part 
organization can be made to solidify and necrose by centralizing a laser beam on a 
lesion part, improvement in the selectivity of an irradiated part can be aimed at, without 
inflicting damage on an organization in the lesion part circumference and the exposure 
surface on which a laser beam is not centralized. 

[0051]In order to centralize two or more laser beams and to acquire required energy, it 
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is not necessary to make one beam diameter extremely small, and since the wide range 
can be irradiated with a laser beam at once, it becomes possible to perform therapy and 
treatment efficiently. 

[0052]The almost equal thing of the power of each laser beam to centralize is preferred. 
By having such composition, the bias of the power of a laser beam can be avoided, 
damage to the organization of those other than a target part can be prevented, and the 
selectivity of an irradiated part improves. 

[0053]In this embodiment, the branching ratio (reflectance) of the beam splitter 21a can 

be set to one third, and power of three catoptric light can be made almost equal by 
setting the branching ratio of the beam splitter 21b to one half 

[0054] What kind of position may be sufficient as the target part on which a laser beam 
is centralized, for example, it may be the depths of an irradiation object. 
[0055]Generally, the laser surgery of prostatomegaly inserts the sheath 50 in the urethra 
62, as shown in drawing 2. and it is performed by irradiating the lesion part 63 
(hypertrophy part) of a prostate gland with a laser beam via the urethra wall 621. 
Therefore, since according to the laser irradiation apparatus of this invention it can glare 
so that a laser beam may not be centralized on the urethra wall 621 and a laser beam 
may be centralized on the lesion part 63 located in the depths from the urethra wall 621, 
while the therapy of the lesion part 63 is possible, the organization of the urethra wall 
621 is not spoiled. 

[0056]In this case, as for a laser beam, it is preferred to make it concentrate on a 
position about 5-17 mm deep preferably about 3-22 mm from the urethra wall 621. The 
laser surgery of almost all prostatomegaly can be performed safely, without having 
influence to the urethra wall 621 or the rectum wall of a capsule of prostate and a venter 

by considering it as this range. 

[0057]The exposure to the lesion part 63 located in the depths can be ensured [ more 
easily and ], controlling damage to the organization of the urethra wall 621 by making a 
laser beam into a parallel beam. 

[0058]Especially if it has bio-penetration as a laser beam used with the laser irradiation 
apparatus of this invention, it will not be limited, for example, semiconductor lasers, 
such as solid state laser, such as gas laser, such as helium-Ne laser, and Nd-YAG laser, 
and GaAlAs laser, etc. are mentioned. The laser beam especially whose wavelength is 
about 800-1300 nm. Since it excels especially in bio-penetration, when a body tissue is 
irradiated with a laser beam, there can be little absorption of the energy in that layer part, 
and, for this reason, the exposure purpose part (lesion part) more effectively located in 
the depths of a body tissue can be irradiated with a laser beam. As a laser oscillation 
device made to generate the laser beam of said wavelength, Nd-YAG laser whose 
wavelength is 1064 nm, for example is mentioned. 

[0059]Continuation light is more preferred dthough laser beams may be any of 
continuation light and pulsed light. Although the temperature change by the exposure 
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cycle on the surface of an exposure is large and tends to do damage to a layer part in 
pulsed light, damage on the surface of an exposure can be reduced by maintaining a 
fixed temperature with continuation light. 

[0060] Drawing 3 shows a 2nd embodiment of the laser irradiation apparatus of this 
invention. The laser irradiation apparatus of this embodiment is a laser therapy 
appliance used in the therapy of prostatomegaly like a 1st embodiment inserting in an 
urethra. 

[0061]Hereafter, a mainly different point from the case of a 1st embodiment is 
explained. As for the laser irradiation apparatus 1 of this embodiment, the optical fibers 
10a, 10b, and 10c are accommodated like the case of the 1st example in the sheath 50 
which has the body part 13 and the window part 14. Each emitting end parts 12a, 12b, 
and 12c of the optical fibers 10a, 10b, and 10c shift a position to shaft orientations, and 
are arranged in them. The light guide of the laser beam is carried out to the emitting end 
parts 12a, 12b, and 12c from the incident end parts 11a, lib, and 11c of each optical 
fiber. 

[0062] Since the laser beam in which a light guide is carried out by each optical fiber by 
having such composition can be chosen independently, the outgoing radiation 
conditions of a laser beam can be set up arbitrarily. Therefore, a suitable laser beam can 
be emitted according to shape, a position, etc. of a lesion part organization, and more 
effective and efficient laser surgery becomes possible. Also when making power of each 
laser beam almost equal, since it can adjust independently, it can control easily for every 
optical fiber. 

[0063]The coUimate lenses 40a, 40b, and 40c are formed as a conversion method, and 
the reflectors 22a, 22b, and 22c which consist of a plane mirror which constitutes an 
emitting means are fiirther formed in the tip side at the tip side of the emitting end parts 
12a, 12b, and 12c of each optical fiber. A laser beam is changed into a parallel beam 
and emitted to a diameter direction by the reflector. 

[0064]Each laser beam can be centralized on a target part by adjustmg the angle of each 
reflector, a position, etc. 

[0065]The laser beam emitted from each emitting end part is good as that from which 
the same thing also differs m a kind, power, etc., and the almost same thing of the 

power of each laser beam to centralize is preferred like the above-mentioned case also 
in this embodiment. 

[0066]A conversion mettiod, an emitting means, the laser beam, etc. can use the same 
thing as the case of a 1 st embodiment. 

[0067] Drawing 4 shows a 3rd embodiment of the laser irradiation apparatus of this 
invention. The laser irradiation apparatus 1 in this embodiment is provided with the 
balloon 70 as a cooling method for cooling the exposure surface. The balloon 70 is 
being fixed to the tip side of the sheath 50. What was explained by the above-mentioned 
embodiment is used about an optical fiber, an emitting means, a conversion method, etc. 
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which were accommodated m tihe sheath 50. 

[0068]If the laser irradiation apparatus 1 is inserted in an urethra where the balloon 70 is 
shrunk, and it is made to arrive at the target part 60 (lesion part) neighborhood, cooling 
fluid is poured in into the balloon 70 from the inlet 71. Thereby, the balloon 70 expands 
and the cooling fluid which filled the balloon 70 is discharged from the cooling fluid 
outlet 72. 

[0069]The balloon 70 expanded when performing laser radiation contacts an urethra 
wall, and an urethra wall is cooled with the cooling fluid which flows the inside of the 

balloon 70. Damage to the urethra wall system by the heat which this generates by laser 
radiation can be controlled. At this time, an effect can be raised more by making cooling 
fluid flow on the balloon 70 beforehand, and cooling the organization before the 
exposure of a laser beam. 

[0070]More suitable cooling can be performed by being interlocked with the exposure 
of a laser beam and controlling the solution temperature and the flow of cooling fluid. 
Cooling efficiency can be raised so that solution temperature of cooling fluid is 
furthermore made into low temperature, but it is more preferred to consider it as about 0 
**_ 

[0071]It is also preferred to constitute so that the temperature control means of a 
temperature sensor etc. may be provided in the balloon 70 and the temperature of the 
irradiation object surface and a target part may be supervised. This can perform laser 
radiation much more effectively and efficiently safely. 

[0072]Although not limited especially as cooling fluid, it is preferred to use a 
physiological saline. Even when cooling fluid leaks out inside of the body by the 
balloon 70, malfunctioning of the circulator style of cooling water, etc., the influence on 

a living body can be eased. 

[0073]A resin material flexible as a material which constitutes the balloon 70 is 
preferred, and polyolefine, polyester, polyamide, latex, etc. are especially more 
preferred. Since such materials are excellent in laser permeability, they can reduce 
generation of heat of the balloon 70 in the case of a laser beam exposure. 
[0074]Furthermore, the balloon 70 fimctions as a fixing means which fixes a laser 
irradiation apparatus. When the expanded balloon 70 secures and maintains a good 
contact state with an urethra wall, the laser irradiation apparatus 1 is fixed. Therefore, it 
can irradiate with a laser beam correctly to a lesion part, and controllability is 
maintained. Blood and other body fluid are elimmated from a pressure portion by 
pressure by the balloon 70, it vwU be in an ischemia state, and attenuation of the laser 
beam by the absorption to blood etc. can be made small. An organization is compressed 
with expansion of the balloon 70, the optical path to a lesion part is shortened, and the 
radiation effects of a laser beam can be raised more. 

[0075]Although the fluids supplied to the balloon 70 may be any of a fluid and a gas, in 
order to secure safety when a fluid leaks out inside of the body by malfunctioning of a 
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circulator style, etc., it is preferred to use a physiological saline. 

[0076]It is also possible to provide a pressure valve etc. in at least one place of the 
channel of the fluid which is open for free passage on the balloon 70, and to expand the 
balloon 70 by a constant pressure. Thereby, in order that the balloon 70 may maintain a 
fixed contact state with an urethra wall, there is no possibility of changing the 
irradiation position and irradiation angles of a laser beam by change of the fluid flow. 
[0077] When cooling fluid (for example, about 0 ** physiological saline) is used as a 
fluid, the balloon 70 has both functions as a fixing means and the above-mentioned 
cooling method. 

[0078] Drawing 5 shows a 4th embodiment of the laser irradiation apparatus of this 
invention. The sheath 50 of the laser irradiation apparatus of a 3rd embodiment of the 
above is inserted in in the outer sheath 53, and it is considered as a removable structure. 
Thereby, only the outer sheath 53 which carries out direct contact to a body tissue can 
be made disposable. Since it is attained by moving and rotating only the internal sheath 
50 when changing the direction of radiation and the position of a laser beam, the 
abrasion accompanying sliding of the sheath within an urethra is mitigable. 
[0079] Drawing 6 shows a 5th embodiment of the laser irradiation apparatus of this 
invention. The laser irradiation apparatus of this embodiment is provided with the 
endoscope 80 as an observing means for observing a target part and its neighborhood. 
The endoscope 80 is inserted in the endoscope lumen 52, and it is installed in the sheath 
50 so that it may become parallel to the optical fiber 10. 

[0080]By having an observing means of an endoscope etc., the erroneous irradiation of 
a laser beam is prevented and safe and suitable laser surgery can be carried out. 
Achievement of shortening of treatment time and minimization of therapeutic cost is 

still attained. 

[0081] As shown in drawing 6 . the front strabism type endoscope is used in this 
embodiment. It is easy to carry out observation of an organization by this, and the 
optical path of a laser beam is not barred by a part of observing means. 
[00 82] When such a laser irradiation apparatus 1 is inserted in the urethra 62 and the tip 
part of the laser irradiation apparatus 1 is inserted up to the lesion part 63 neighborhood, 
the state of the surface of the lesion part 63 is observed with the endoscope 80, and the 
check of the irradiation position of a laser beam, the direction of radiation, and an 
exposure situation is performed. Furthermore, at this time, by using an 
ultrasonic-diagnosis means etc. simultaneously, the state of the depth direction of the 
lesion part 63 can be checked, and a position can be pinpomted more easily. 
[0083]The imaging means, for example, using the endoscope means, the 
ultrasonic-diagnosis means, and the contrast medium as an observing means etc. are 
mentioned. It may have other devices (for example, a pressure survey machine, a 
thermometer, a potential measurement machine, etc.) for fiirthermore supervising the 
state in [ in the living body ] a Ivimen. An emitting means and the conversion- method 
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can use what was explained by each embodiment mentioned above. 

[0084]After observation of the lesion part 63 has been performed by the endoscope 80, 

as shown in a figure, two or more laser beams turn into a parallel beam, and are emitted. 

[0085]Each laser beam penetrates the urethra wall 621, and it is irradiated so that it may 

concentrate in the lesion part 63 located in the depths. Thereby, while the organization 

of the lesion part 63 produces the denaturation of heating, coagulation, etc. and a 

therapy is performed, since **** a laser beam and it does not concentrate, an energy 

density is low and an organization is not injiired with the urethra wall 621. 

[0086]In addition to this, the endoscope 80 may be what type of thing not only the thing 

of the type of this embodiment but a back strabism type etc. 

[0087]As mentioned above, although each embodiment of the graphic display of the 
laser irradiation apparatus of this invention was described, this invention is not limited 
to these and the composition of each means can be replaced by the arbitrary 
composition which has the same function. For example, the feature of each 
above-mentioned embodiment may be combined suitably. 

[0088]It is good also as composition which applies a hydrophilic lubricant substance to 
the sheath 50 or the outer sheath 53. Lubricity can be raised more by grant of moisture 
by this, and friction with the body tissue at the time of using sheath 50 grade for a 
lumen in the living body, inserting it can be reduced. As such a hydrophilic lubricant 
substance, although carboxymethyl cellulose, polysaccharide, polyvinyl alcohol, 
polyethylene oxide, sodium polyacrylate, a methyl vinyl ether maleic anhydride 
copolymer, water soluble polyamide, etc. are mentioned, A methyl vinyl ether maleic 
anhydride copolymer is especially more preferred. 

[0089]It may have an angle variable mechanism for controlling the position, angle, etc. 

of an emitting means, and a centering control mechanism. 

[0090] 

[Effect of the Invention]As stated above, without injuring an exposure surface 
organization, when using it, for example, inserting in lumina in the living body, such as 
a blood vessel, an urethra, and the abdominal cavity, etc., the laser irradiation apparatus 
of this invention can supply sufficient laser beam to the target part located in the depths, 
and is excellent in bio-penetration. 

[0091]The influence of the laser beam to the circumference of a target part can be 
inhibited, and it excels in irradiated part selectivity. 

[0092]Safer and effective and efficient laser surgery can be performed by having a 
fixing means, a cooling method, an observing means, etc. 


DESCRIPTION OF DRAWINGS 


[Brief Description of tiie Drawings] 

[Drawing l]I t is an outline sectional view showing a 1st embodiment of the laser 
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irradiation apparatus of this invention. 

[Drawing 2]I t is an outline sectional view showing an example of the condition of use 
of the laser irradiation appara;tus shown in drawing 1. 

[Drawing 3] It is an outline sectional view showing a 2nd embodiment of the laser 
irradiation apparatus of this invention. 

[Drawing 4] It is an outline sectional view showing a 3rd embodiment of the laser 
irradiation apparatus of this invention. 

[Drawing 5]I t is an outiine sectional view showing a 4th embodiment of the laser 
irradiation apparatus of this invention. 

[Drawing. 6]I t is an outline sectional view showing a 5th embodiment of the laser 
irradiation apparatus of this invention. 
[Description of Notations] 

I Laser therapy appliance 
21a and 21b Beam splitter 
22 Reflector 

22a, 22b, and 22c Reflector 
40 CoUimate lens 
40a, 40b, and 40c CoUimate lens 
50 Sheath 

52 Endoscope lumen 

53 Outer sheath 
60 Target part 

62 Urethra 

621 Urethra wall 

63 Lesion part 

10 Optical fiber 

I I Incident end part 

11 a, 11 b, and 1 1 c Incident end part 

12 Emitting end part 

12a, 12b, and 12c Emitting end part 

13 Body part 

14 Window part 


